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strated in an actively vented region of the unsaturated zone by com-
paring ratios of stable isotopes (carbon-13/carbon-12) associated with
carbon dioxide from atmospheric and vented gas samples (Hinchee
et al., 1991). Active jet fuel degradation was confirmed by assuming
that higher isotope ratios indicated atmospheric or plant respiratory
origin of the carbon dioxide, while lower ratios indicated petroleum
hydrocarbon degradation. However, while this approach may offer
qualitative evidence for in situ bioremediation, the results are
nonquantifiable.

CONCLUSIONS

In situ bioremediation is the management of a subsurface bioreactor
to carry out specific biological degradations of ground water con-
taminants. Successful implementation should include a thorough aquifer
characterization, removal of contaminant source and free product,
plume containment, laboratory feasibility studies, installation and
operation of biostimulation controls, and continuous monitoring.

Although proving the success of in situ bioremediation is chal-
lenging, a variety of field methods can be used to provide adequately
convincing evidence of success. Quantification of in situ bioremediation,
however, is much more difficult, requiring mass balances that may
be achievable only under the most controlled circumstances.
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